Ethanol and acetonitrile induces conformational changes in porcine pepsin at alkaline denatured state.
Pepsin, a member of the aspartate protease family, exists in a partially unfolded state at alkaline pH where the N-terminal domain of pepsin has a flexible structure while the C-terminal domain has a highly folded structure. In this work, the conformational stability of porcine pepsin in an alkaline denatured (A(D)) state against acetonitrile and ethanol solvents was studied using a combination of electronic circular dichroism (ECD) and fluorescence techniques. The ECD results demonstrate that both ethanol and acetonitrile induce secondary structural changes in pepsin at A(D) state. However, the minimum concentration required to induce significant secondary structural changes in pepsin varies for ethanol (>30%, v/v) and acetonitrile (>60%, v/v) solvents. At maximum concentration used (90%, v/v), both solvents induce predominantly β-sheet conformation. Unlike acetonitrile, ethanol induces significant amount of non-native α-helical conformations at the intermediate concentrations (50-80%). The tryptophan fluorescence results demonstrate that both acetonitrile and ethanol induce substantial changes in the tertiary structure of pepsin in the A(D) state above certain concentrations. The current results have important implications in understanding the effect of co-solvents on the conformation of proteins in the "denatured state".